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EDITOR'S NOTEBOOK 


The cooperative gene 


- Is the world of genes, individuals and species one of ruthless competition, savage 
exploitation and self-serving aggression as some scientists claim? Much has been 
said about the “selfish gene.” But. evidence abounds that the very opposite—the 
cooperative gene—is widely prevalent in nature, and far more significant in its 
consequences to the evolution of biodiversity. 


- Cooperation, rather than conflict, is a useful conceptual paradigm for interpreting 
and understanding the workings of nature. There are many examples in all 
ecosystems at work in close and more distant proximity, depending upon each 
other in unexpectedly interlinked ways. A look at flowering plants will suffice to 
illustrate this observed reality. 


Roots of approximately 80% of flowering plants are now believed to link up direct- 
ly with vital symbiotic partners—mycorrhizal fungi, which are comprised of fine 
networks of tiny tubes for transporting water and nutrients. These “mycos” broad- 
en the reach of the plants’ root networks, greatly facilitating the uptake of nutri- 
ents, and to some degree, of moisture. In return, the plant roots supply the mycos 
with the sugar from photosynthesis for .metabolism, growth and 
reproduction. The mycelial network can also link two or more plants, of the same 
or differing species, thus enabling dozens of different individuals or species at any 
place to work together to sustain the stability, integrity and beauty of resident 
biodiversity. 

In all flowering plant cells are found powerful organelles—submicroscopic 


factories. These include the green plastids, which convert solar to chemical . 


energy, and mitochondria, which specialize in producing energy by oxidizing 
simple organic compounds for use by the plant. These two organelles are believed 
to be derived from microorganisms, e.g., the plastids derive from ancient, 
parasitic, blue-green bacteria or blue-green bacteria that learned to live within 
plant cells, benefiting both. Scientists now believe the dual symbioses between 
these two specialized microorganisms and plants evolved into a tightly integrated 
union and are at the source of the plants’ capacity to act as the great primary 
producers for much of life on Earth.. 


The other profound consequence of the cooperative gene can be seen in 
the diverse co-evolution that has occurred between flowering plants and their 
insect pollinators. Many tens of thousands of species are involved among plants 


and insects. Plants, being immobile, make sexual congress.a challenge. By. . 


beginning to provide food for early insects, many cooperative (symbiotic) 
associations between plants and insects soon evolved. Plant flowers reflect 
different wave lengths of light that certain insect groups perceive well. Plant 
flowers also offer nutritious pollen and provide attractive odours, that over time 
have enabled different insects to carry their pollen grains from one plant to 
another. Some groups of plant cast pollen to the winds (pines, sedges, grasses, 
cattails), though many pollen grains will go astray. The large majority, however, 
cooperate closely with their co-evolved partners in the animal world—with insects, 
~a few with birds and mammals, ensuring the effective mating of plants. 


In yet other ways, flowering plants have evolved cooperative beneficial friendships 


with nitrogen-fixing microorganisms, and with soil invertebrates engaged in 


recycling the organic tissues and soups of life. 


Clearly, countless and varied cooperative genes, individuals, species and natural 
ecosystems play a grand role through engaging in varied ecological functions that 
create and maintain the many splendoured diversity of life on Earth. 


Cooperation is a natural, vital and intensely creative force, operating among 
genes, organisms, species, ecosystems and the ecosphere as a whole. But there is 
much evidence that those in charge—the political and corporate elites—will not 
swerve from the view that nature can be turned into commodities, to be valued 
only if sold piece by piece on the global market. 


Don E. McAllister, Editor-in-Chief 
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Measuring harm and benefit: The biodiversity 
friendliness of Cannabis sativa 


Preliminary criteria for comparing biodiversity friendliness of crops make for first step 
towards including ecological impacts in analysis of what crops to grow. 


| by Suzanne Montford, International Development Consultant, and Ernest Small, Principal Research Scientist. 
Agriculture and Agri-Food Canada 


INTRODUCTION : 
Since the dawn of state some 10,000 years ago, crops have been 
chosen for the benefit of humans, not for the environment or biodiversity. 
Today, agriculture is dominated by the cultivation of large monocrops with 
little attention given to which crops are more ecologically friendly than 
others. Information about the comparative ecological virtues of crops is 
limited. Although there ‘are studies that compare the sustainability of 
monocrops,.as a rule these studies emphasize the crops’ economic success 
rather than their impact on biodiversity. This issue has been highlighted by 
Suzanne Montford recent, enthusiastic claims that Cannabis sativa, the species that produces 
PO. Box 30, Wakefield, Quebec ota d ie ee Nag ina iste. swith th 
Canada JOX 3G0 oth hemp and marijuana, is exceptionally compatible wi e 
E-mail: <smontford@hotmail.com> | environment and biodiversity. This. paper compares the ecological 
| riendliness of hemp and maj nocrops on the basis of n S cro 
Dr. Ernest Small, Pbh.D., F.L.S. sie le peg ae ninerop : cai P 
Principal Research Scientist, Eastern characteristics that relate to biodiversity and/or the environment upon 


Cereal-and Oilseed Research Centre, which biodiversity depends. 
Research Branch, 


Agriculture and Agri-Food Canada Jt has become fashionable to assign blame to industries, sectors of 
Central Experimental Farm - , ee | 
Ottawa, ON, Canada KIA 0C6 ~—sthle: economy, even to. countries, for their activities that degrade the 


E-mail: <smalle@em.agr.ca> environment and threaten biodiversity. Capitalism, economic development, 
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nationalism, multinational corporations, religion and 
even motherhood have been identified by various 
authors as major threats to biodiversity. To some 
degree, ecological concerns have had a positive 
“greening” effect, as investment in environmentally 
ethical enterprises.and consumption of biodiversity- 
friendly products. However, there remains a conflict 


between the idealism of personal sacrifice in order to - 


preserve the environment and biodiversity, and the 
‘profit motive found at the base of human behaviour 
and the economies of the global village. With this in 
mind; to what extent can our choice of the crops of 
the world be governed by environmental and 
biodiversity considerations? Clearly, the economic 
value of the world’s major crops—and not the extent 
to which they are friendly to the environment and 
biodiversity—will remain the chief consideration 
determining what crops will be grown. Nevertheless, 


there may be environmental and biodiversity benefits 


to particular crops that could favour their cultivation. 


Cannabis sativa has been employed as a source of 
fibre for at least 6,000 years and as‘a narcotic for at 
least 5,000 years (Small 1979). The two usages are 


conventionally distinguished by calling the plant, crop, 


and market product “hemp” for fibre and “marijuana” 
for drug. The two categories of plant have been 
recognized as constituting different subspecies: C. 
sativa L. subsp. sativa for the fibre category and C. 
sativa subsp. indica (Lam.) E. Small & Cronq. for the 


drug category (Small and Cronquist 1976). Cannabis! — 
drugs include herbal preparations (marijuana, hashish), 
extracted concentrates of the. active ingredient. 


| (tetrahydrocanabinol or THC), and even synthetic 
chemical analogues. All are illegal or at least controlled 
in most of the world, but a thriving black market and 
the illegal cultivation of Cannabis are so common that 


it is a chief crop, at least from a financial viewpoint. 


Until the 19" century, hemp was the leading cordage 
fibre, and up to 1850 it rivalled flax as the chief textile 
fibre of vegetable origin. By the 20" century, however, 
fibre usage was in a state of decline. The drug use of 
the species led to a proscription of growing the plant in 
North America and much of Europe, although 


! The word “cannabis” is used not only as a genus 
name (Cannabis) but also as a generic term (either 
‘noun or adjective) designating the plants or their 
products. 
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appreciable hemp cultivation has continued to the 
present on a world basis (cannabis fibre constitutes 
about 1% of today’s natural fibre market). 


Recently, interest has been renewed in: the non- 


narcotic use of the plant for the traditional textile, 
paper, cordage and oilseed usages, and more 
particularly for new uses: such as composite building 
and manufacturing materials; nutritional, cosmetic, and 
industrial preparations; and biomass applications. 
Moreover, there is currently a vociferous movement to 
decriminalize the drug use of the plant for alleged 
therapeutic use and as an issue of personal freedom. - 
The movements to popularize the legal cultivation of 
Cannabis sativa, both from a drug and non-drug 
perspective, have become associated with claims that 
cannabis crops are extraordinarily friendly to the 


environment and biodiversity. Unfortunately it is clear 


that much of the analysis. has been superficial and 
biased, and the claims sometimes wildly exaggerated. 


GOALS ; 
The primary objectives of this paper are to propose a 


~ method to compare the biodiversity friendliness of 
crops, and to employ this to evaluate the widespread . 


claim of superior biodiversity/environmental 
friendliness of hemp. Ideally, rigorous ecological- 
economic analysis of crops should be conducted to 
assess their comparative biodiversity and environ- 
mental merit. However, criteria for conducting this 


exercise have not been adequately examined to date, 


and for most crops (including hemp), there are 
insufficient data available to carry out this exercise 
with precision. Accordingly, we undertook to develop 
a preliminary set of criteria for gauging the biodiver- 
sity/environmental friendliness of crops, and to 
examine (albeit in a crude fashion) major monocrops 
along with cannabis crops within this framework. 


METHODOLOGY AND CRITERIA TO JUDGE 
BIODIVERSITY FRIENDLINESS OF CANNABIS 


“Ecological friendliness” of cultivated crops is not a. 


simple concept, as there are numerous parametres that 
are indicative of negative and positive effects on 
biodiversity and/or the environment. We based our 
assessment of crops on the predominant manner of 
cultivation. Certainly there is some flexibility in how a 
crop is grown with respect to its biodiversity 
friendliness. Thus dry land rice would score higher 


“We have chosen to compare the the three cannabis crops 
(fibre, oilseed and narcotic) with a number of important 
food and fibre crops that dominate world agriculture 
and therefore have an extremely high 
impact on biodiversity.” 


than paddy rice in terms of water consumption 


(currently, 55% of the world’s rice areas rely on. 


irrigation). Growing coffee in the traditional manner 
with shade trees provides habitat for birds, other 
_ wildlife and invertebrates, but dense; open plantations 
reduce these benefits for biodiversity. In the absence 
of agreement on the relative importance of factors that 
bear ori the problem, and since factors tend to differ 
in importance depending on local circumstances, we 
have developed as many criteria as possible and 
weight these equally. The 26 criteria we formulated for 
assessing biodiversity/environmental friendliness of 
crops are given in Table 1 [*], along with some 
explanation. The criteria are not all mutually exclusive. 
Criteria were assessed as ordered three-state values; 
that is, they were assigned values of -1, 0 or 1, where - 
1 indicates the crop is relatively undesirable with 
respect to the criterion for biodiversity, 0 indicates the 
crop has an average or undetermined impact, and 1 
indicates the crop is relatively desirable with respect to 
the criterion. Simple averdging was used to calculate a 
mean score, and the more positive the score the more 
ecologically friendly the crop. In theory, hemp could 
be compared to any of the thousands of crop species 
that have been cultivated. We have chosen to compare 
the three cannabis crops (fibre, oilseed and narcotic) 
with a number of important food and fibre crops that 
dominate world agriculture and therefore have an 
extremely high impact on biodiversity. 


Below, we discuss 14 of the 26 parameters that we 
adopted to evaluate the ecological friendliness of. 


crops. These are reviewed in detail because they are 
relatively important for understanding the comparative 
ecological friendliness of crops in general, or hemp in 
particular. Brief descriptions of the remaining 12 
parameters are found in Table 1 [*1. 


LARGE MONOCROPS (CRITERION 1) 7 
Current market forces tend to pressure farmers to 


narrow the spectra of crops and livestock produced. 
Modern agriculture and plantation forestry are highly 
productive, but constitute artificial, low-diversity 
ecosystems. Today, much of the world is occupied by 
monocultures, particularly cereals (notably wheat, 
barley, oats, rice, corn, millet and sorghum). Cereals 
have provided the foundation for civilization ever 
since agriculture commenced. Indeed, continuous - 
growth of the human population for millennia has 
been possible only because of the extremely high 
productivity of cereals. Unfortunately this dependence 
on cereals has been a Faustian accord, with the © 
benefit of feeding and sustaining a huge population | 


achieved at the cost of having to grow large | 


monocrops that are highly domesticated, requiring 
heavy inputs of energy and agrochémicals, and are 
therefore environmentally unfriendly. Also, such 
systems are very susceptible to climate variation, pests 


—’ and pathogens. 


In 1991, food production occupied about 37% of the 
world’s land area: crop lands occupied about 11% and. 
permanent pastures about 26% (World Resources 
Institute 1994). Twenty-four crops account for 90% of 
the plant calories consumed by humans, with wheat, 
rice, maize (corn) and potatoes alone accounting for 
half (Harlan 1975, Prescott-Allen and Prescott-Allen . 
1990). Of the world’s 30 most important food crops, 
cereals represent about 80% of the total production by 
weight (Harlan 1992). Most of the world’s cropland is 
used to produce grain, of which humans consume 
about 50% directly and the other 50% indirectly as 
livestock products (Brown et al. 1998). Cereals dominate 


_ the human diet, and it does not seem feasible that 


environmentally friendlier crops can replace them 


to any appreciable extent, despite surplus production in 


some regions. This is a sobering reality check to those 
who advocate a conversion of all agriculture to low- 
input, organic systems. This does not mean that cereal 


"production cannot be made friendlier to the environment 
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~ by adopting new cultivars and appropriate management 
techniques that improve sustainability; rather, it means 
that, as long as human population growth and wasteful 
mass consumption patterns continue, the diversification 
_of monocrops with environmentally friendlier alterna- 
tives is only a partial solution. 


Furthermore, as human population increases, mono- 
cultures increase, and the natural’ world diminishes. 
Population control is the critical issue of our time, and 


human food security is the principal threat to the — 


environment and biodiversity. To feed the 80 million 
- more people added to the planet each year requires 
expanding the cereal harvest by 26 million tons, or 
71,000 tons/day (Brown et al. 1998). Abundant harvest 
from cultivated land is important for preserving habitat 
for biodiversity, but prospects for land productivity 
increases are very limited. Feeding the expanding 
population of the world appears possible only by 
sacrificing more of the natural world (or by some 


revolutionary technological advance). Moreover, there 


is general agreement that factors such as water 
scarcity, conversion of cropland, soil erosion, 


rangeland deterioration, air pollution, climate change 


and increased demand due to rising affluence in parts 
of the developing world, will greatly exacerbate food 
scarcity, and that “the world is on an.economic and 


demographic path that is environmentally unsustain- 


able” (Brown et al. 1998). 


To be economically justified, the principal products of | 


hemp (fibre and oilseed) require relatively large-scale 
cultivation. That is, hemp is a large-scale monocrop. 
However, such cultivation is unlikely to displace 
- natural ecosystems. This is because most first-class 


agricultural.land is already occupied by crops, and 
hemp requires excellent arable land to grow well. 


Thus hemp will compete with established crops for 


available arable land, but is unlikely to compete with. 


wild lands currently occupied by wild biodiversity. .- 


STATE OF DOMESTICATION (CRITERION 2) 


There is a correlation between the degree of 


domestication of a crop and its environmental 


friendliness. The wilder (less domesticated) a plant is, - 


the less likely it is to require special inputs of fertilizer, 
biocides, irrigation and cultivation, and hence the 
greater the environmental/biodiversity: friendliness. As 
_ plants are domesticated from their wild progenitors, 
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they become more susceptible to. diseases, pests, 


weeds and climatic extremes; in general the more 
domesticated, the greater the susceptibility. Modern 


cereals, for example, are very highly domesticated and 


require enormous agronomic inputs. By contrast, 
fodder and pasture species (such as many clovers and 
grasses) are generally much less domesticated and 
once planted will survive for at least several years 
without inputs. 


Cannabis sativa exists both as a broad range of 
cultivars and as wild, weedy forms. While some of.the 
advanced (fibre) cultivars require high inputs, there 
are also fairly undomesticated forms that can be 
usefully cultivated. It is the utility of the less- 
domesticated forms of Cannabis that deserves special 
notice, since these forms are naturally less in need of 
high: agronomic inputs and can still produce fairly 


efficiently. The genetics of Cannabis are of special - 


interest in the context of environmental/biodiversity 
friendliness: C. sativa evolved as a “camp follower’—a 


‘species that became naturally adapted to human 
habitation, rather than through human selection (Small 


1979). Camp followers have retained the large degree 
of genetic variability. characteristic of wild plants, and 
thus lend themselves to low-input agriculture. By 


contrast, most crops are the result of very strong: 


selection that. has drastically narrowed their genetic 
base so that high inputs are necessary to compensate 
for their acquired weaknesses. The high-yield grains of 
the “green revolution” epitomize the modern 
agricultural dilemma of breeding extraordinarily 
productive crops that can only be maintained at 
considerable cost of natural resources. 


Cannabis sativa 
Illus.: Roelof Idema 


FOREST CONSERVATION (CRITERION 3) 

“Since mid-century, lumber use has tripled, paper use 
has increased six-fold, and firewood use has soared as 
Third World populations have multiplied.” (Brown et 
al. 1998). The most widespread claim for the 
environmental friendliness of hemp is that it can save 
trees that otherwise would be harvested for production 
of lumber and pulp. Wong (1998) notes evidence that 
in the southern U.S., hemp would produce only twice 
-as much pulp as does a pine plantation, and it does 
seem that‘'hemp has much more potential as a 
substitute for lumbér than for newsprint. With respect 
to wood products, several factors appear to favour 


increased use of wood substitutes, especially: 


agricultural fibres such as hemp. Deforestation, 
particularly the destruction of old-growth forests, and 
the world’s decreasing supply of wild timber resources 
are major ecological concerns. Agroforestry using tree 
species is one useful response, but nevertheless 
sacrifices wild lands and biodiversity, and is less 
preferable than sustainable wildland forestry. The use 
of agricultural residues (e.g., straw bale construction) 
is an especially environmentally friendly solution to 
sparing trees, but material limitations restrict use. 


There is growing enthusiasm for the deliberate 


cultivation of annual crops specifically as primary 


sources of agricultural fibres (in contrast to salvaging 
fibres from crop waste) to replace forestry products. 
One chief advantage of annual fibre crops is that they 
satisfy a market specifically for long fibres that cannot 
be supplied by trees or agricultural residues (Bolton 
1995). Because of favourable characteristics of 


particular species (such as tear resistance and wet- 


strength in Cannabis), several annual fibre species 


have established markets for a variety of ‘specialty 
papers, such as: high-quality printing and writing 
papers; filter papers; cigarette paper; cardboard and — 
packaging products (Nova Institute 1995). Hemp’s long 
fibres also make paper more recyclable. Since virgin 


pulp is required for added strength in the recycling of ~ 


paper, hemp pulp would allow for at least twice as 
many cycles as wood pulp. Another chief advantage of 
several annual fibre crops over forestry crops is their 
relative productivity; annual fibre crops produce on 


the order of four times as much per unit of land. Still 


another important advantage is the precise control 
over production quantities and schedules that is 
possible with annual crops. In many parts of the 
world, tree crops are simply not a viable alternative: 
Insofar.as hemp reduces the need to harvest trees for 
building materials or other products, its use as. a wood 
substitute will tend to contribute to preserving 
biodiversity. Hemp may also enhance forestry 
management by responding to short-term fibre. 
demand while trees reach their ideal maturation. In 
developing countries where fuelwood is becoming 
increasirigly scarce and food security is a concern, the 
introduction of a dual-purpose crop such as hempseed 
to meet food, shelter and fuel needs may contribute 
significantly to preserving biodiversity (Montford 1996). 


ENVIRONMENTALLY FRIENDLY PRODUCTS 
(CRITERION 4) 

The textile use of hemp mintnincted in the 19th ° 
century. as softer fabrics took over the clothing market. 
Traditionally manufactured hemp cloth was quite 
coarse (its durability made it popular). Nevertheless, 
there is renewed interest in using hemp for clothing, 
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and there has been considerable improvement in the 
quality, texture, and wearing comfort of apparel made 
with hemp blends. From an environmental point of 
view, the durability of hemp fabrics represents an 
outstanding advantage. Hemp cloth was used in sails 
and cordage because of its resistance to water and 
saline damage, but this very tough material is also 
resistant to abrasion. Further, hemp fabric makes 
excellent paper and so is highly recyclable. Although 
manufacturing of a product is a source of pollution and 
energy consumption, hemp is comparable in these 
respects to manufacturing of other vegetable fabrics 
(cotton, linen, etc.). Synthetic textiles (e.g., acrylic, 
nylon, orlon, polyester) are considerably more 
consumptive of energy and productive of pollution, 
and often use non-renewable resources like petroleum, 
- so that the environmental advantages of hemp and 
other vegetable fibres should not be overlooked, 


Insulation to regulate temperature is an extremely 
important way of reducing energy consumption, and 
thereby limit damage to the environment and 


biodiversity. Inorganic fibres such as. rock wool and - . 


fibreglass presently dominate the insulation market, 
although recycled paper and plant fibres are also used. 
In building applications, hemp straw can replace 
several layers of conventional building materials: 
bricks or cement, vapour barrier, insulation, and 
plaster board. As an insulation material, natural fibres 
are especially energy efficient (e.g., homes stay cool in 
_ the summer and retain more heat during winter). 
Waste portions of hemp stems have been combined 
with lime to create an insulating plaster for the 
‘remodelling of older buildings. The resulting mix 
resembles cement and like cement, the substance 
becomes resistant to molds and insects, and is fire 
retardant. This mix is lighter than cement and offers a 
rare combination of thermal and sonic insulation 
which can be used to construct floors and walls. 


Hempseed is believed to be a more efficient producer 
of the popular nutritional supplement gamma linolenic 
acid than presently grown sources. Accordingly, 


hempseed as a crop has the potential of lessening © 
demand for crop land (although not in a major way). 


Hemp oil can substitute for non-renewable 
petrochemicals in many applications, such as fuel, 
lubricants, solvents, oil paints and printing inks. Oilseed 
hemp is useful not only for the seed crop, but because 
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of their high fibre content, the remainder of the plants 
following seed harvest can be used to prepare such 
biodiversity friendly commodities as insulation and 
composite natural building materials. Seeds from hemp 
are extremely attractive to wild birds. The oilcake 
remaining after oil is expressed from the seeds is also a: 
very nutritious feed supplement for livestock, and for 
the production of a high-protein flour. 


GOVERNMENT SUBSIDIES AND TARIFFS (CRITERION 5) 
By changing relative prices, subsidies and tariffs are’ 


- means of encouraging the cultivation of some crops’ 


over others. Virtually all countries subsidize particular 
home-grown crops and tax many imported crops for 
social, cultural, political and security reasons. Crops 
that attract either tariffs or subsidies tend to be harmful 


~ for the environment and biodiversity. Both practices 


distort market conditions and result in artificial 
competitive advantages for subsidized crops. Such 


~ crops are often grown in sub-optimal regions, hence 


productivity is lower, and more land and resources 
need to be sacrificed. However, subsidies can be good 
for biodiversity, such as policies that promote low- _ 
input agriculture. ; 


Subsidies are particularly significant in considering the 
environmental friendliness of hemp. This has been 
recognized by the European Union (EU), which has 
subsidizied hemp production in recent years by as 
much.as $761.00/ha (US). However, the stigma 
attached to Cannabis sativa tends to lower the 
attractiveness of this crop. to subsidization, and there is 
currently an effort underway to reduce EU subsidies 
for hemp because of suspicion that the subsidies are 


- indirectly encouraging the production of marijuana. In 


any event, subsidies for hemp production are likely 
negated by considerable security and monitoring costs 
not required for other crops. : 


Hemp products compete most evidently with tree 
products. The price of tree products (lumber, pulp) is 
frequently artificially low because of government 
subsidies. Timber companies that harvest wild trees 
from public lands generally have far lower production 
costs than agro-forestry firms that must cover the costs 
of land and production, just like farmers. With the 
increasing scarcity of wild tree resources and the 
concomitant increasing cost of tree products, as well as 
concern over associated biodiversity destruction, 


“For the last several decades, 
hemp has been produced in countries 
with large pools of low-cost labour, 
such as China, Romania, the former U:.S.S.R. 
and Spain.” : 


shifting subsidies to production of substitute annual 
crops such as hemp may be desirable. . 


IRRIGATION (CRITERION 6) 

Irrigation greatly alters ecosystems, and is a key 
consideration in the extent to which a crop can be 
considered environmentally friendly or not. Agriculture 
uses an astonishing 63% of the world’s fresh water 


consumption (Heywood 1995). In recent years, . 


irrigation has been associated with a dramatic increase 


in food production, but unfortunately’ irrigated areas” 


are detrimental to indigenous species that are adapted 
. to dry areas. Accordingly, crops requiring limited or no 
irrigation are, ‘at least in this respect, beneficial to 
biodiversity. Because of the increasing scarcity and 
cost of water, it is certain that drought-resistant crops 
will become more important in the future, and so 
relatively limited need for water is a probable way that 
environmental friendliness of crops can be enhanced. 
As noted in Table 1 [*], C: sativa benefits considerably 
from adequate water ‘availability in early development, 
but on the whole is neither notably consumptive or 
sparing of water by comparison with other crops. Of 
course, whether this species requires irrigation or not 
depends on local climate. 


BIOCIDES (CRITERION 7) | 
Agriculture makes heavy use of biocides (pesticides, 
_ fungicides, herbicides), which can be extremely 


detrimental to biodiversity. Although conscientious ~ 


attempts are made to localize application, accidental 
- drift of biocides can be harmful (for example, to fish 
in nearby streams), and soil organisms in the area’ of 
application cannot escape exposure, nor can visiting 
pollinators, birds and other foragers. Although 
techniques [such as organic agriculture, integrated pest 
management (IPM) and genetic engineering] can 


decrease biocide use, most monocrops are dependent. 


on heavy use of biocides, notably pesticides and 
herbicides. Crops that are naturally resistant ‘to 


attacking organisms are therefore very important in 
reducing damage to biodiversity. Cannabis sativa is 


_ known to be significantly resistant to pests. Indeed, a 
- concentrated search for biocontrol agents to eliminate 


marijuana plants has been unsuccessful. Nevertheless, 
the resistance of hemp to attacking organisms has 
been greatly exaggerated, as various insects and fungi 


are known to specialize on hemp. 


Although Cannabis is a weed, seedlings of this species. 
are somewhat susceptible to being crowded out by 
weeds, and so herbicides are often used to clear fields 
for planting. However, once established, little weeding 
is required, especially for growth of fibre plants, which _ 
are crowded to the point that they shade out 
competing weeds. . 7 


FERTILIZERS (CRITERION 8) 

The nutrient relations of crops are important to. 
biodiversity, since natural efficiency means a lowered 
need to add supplements, and less depletion of the 
fertility and quality of the soil. Runoff from fertilization 


-can eutrophy streams and lakes, and thereby 


drastically alter natural vegetation. Unfortunately, 
alleged differences in nutrient uptake and return by 


- different crops grown as monocultural annuals have 


been insufficiently quantified under comparable 
conditions. While there seem to be differences in the 
ability of crops to extract and return nutrients to the 
soil (Reichert 1994), monocultural, annual crops are 
generally nutrient-depleting of soils and, ‘except for 


-nitrogen-fixing leguminous crops, may not differ 


sufficiently to be important in terms of ecological 
friendliness to the soil. Cannabis sativa is a-nitrophile: 
it thrives on high levels of nitrogen in the soil. It 


responds especially well to manure, and therefore is - 


potentially an ideal crop to use up surplus manure. 
Runoff from manure can be as damaging to 


| biodiversity as runoff from inorganic fertilizers, so that 


the use of manure is not problem-free. 
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ENERGY CONSUMPTION (CRITERIA 9 & 10) 


- Some crops, either during the cultivation, harvest or — 


manufacturing stages, are especially wasteful of energy 
or, conversely, require limited energy expenditure. 
Hemp pulping has been alleged to require lower 


energy and chemical input than conventional softwood 


pulping (Nova Institute 1995), although this claim has 
been. disputed (D. Marcus, personal communication). 
Because hemp seeds (once toasted or ground) and 
hemp oil are prone to rancidity, refrigeration is 
required, which requires energy. Much of the energy 
expenditure of agriculture is concerned with the 
manufacture and application of herbicides, pesticides, 
fungicides and chemical fertilizers. As noted 
elsewhere, cannabis crops require lower use of these 
agrochemicals than most other crops, and this factor 
tends to lower energy consumption costs. 


There is concern over the depleting supply of fossil 


. fuels (coal, oil, peat), as well as the environmental — 


degradation associated with mining and transportation 
damage (e.g., strip mines, oil tanker spills), and the 


atmospheric pollution generated. Plants that generate 


biomass that can be used as fuel in some cases may be 
preferable (although burning wood from trees is 
probably not a wise alternative). Hemp is considered a 
good choice for biomass production. Also, hempseed 
oil combined with 15% methanol provides a diesel fuel 
substitute that burns 70% cleaner in particulate 
production than petroleum diesel (McNulty 1995). . 


An interesting aspect of the problem of evaluating the 
ecological friendliness of a given crop is the extent to 
which that crop encourages hand labour as opposed 
to the use of energy-consuming machinery. Advanced 
farming is very heavily based on machinery, which 
depletes fossil fuels and produces greenhouse gases. 
By contrast, labour intensive farming does not have 
these adverse effects on the environment. Some crops 
(e.g., strawberries, ginseng, saffron) are naturally 
labour-intensive, despite the efforts to develop 
harvesting machines, ‘and so in at least this limited 
_fespect are friendly to the environment and 
biodiversity. For the last.several decades, hemp has 


been. produced. in countries with large pools of low- | 


cost labour, such as China, Romania, the former 
U.S.S.R. and Spain. However, it is probable that should 
hemp become a major crop in Europe and North 
America, countrie$ in these areas would only grow the 
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crop competitively with specialized. harvesting and 
processing machinery. 


PROPORTION OF PLANT UTILIZED (CRITERION 11) 
A relatively small part of most annual crops is usually 
harvested (e.g., tomatoes, carrots), and although the 


remaining organic material is always recycled © 
eventually, unused. material decreases production 


efficiency of land, and therefore increases pressure to 
usurp wildland used by biodiversity. Crop residues 
after harvest provide nutrient return to the soil, but this 
is a difficult issue since residues are often considered 
undesirable (because of delivery of diseases to the soil 
or of slowly degrading material that interferes with 
subsequent planting). Where a substantial proportion 
of residues are removed (for example, where cereal 


The extreme 
varieties of the hemp 
plant. Cannabis 
sativa, sativa (right), 
is the tall short- 
season variety grown 
for its fibre, for 
textiles, and paper. 
The more tropical, 
long-season variety, 
Cannabis sativa 
indica (left), grown 
for the cannabinoid 
THC, is richly foliate, 
shorter and bushy. 


residues ‘are used as a pulp source), it is possible that 
humus level will be excessively reduced, degrading 
soil quality and structure. Cannabis is unusual in 
having the capability of providing double harvests 
from the same crop (seeds for oil and stem fibre), and 
although fibre cultivars are generally not capable of 


providing commercial harvests of. seeds, seed cultivars _ 


can certainly provide both a seed crop and a fibre 


crop. Although seed varieties produce inferior fibre for _ 


textile purposes, the stems and branches remaining 
after the seeds are collected are excellent for other 
purposes, particularly for building materials. Since 
cannabis crops are ideal for utilizing animal manure 


as a soil amendment, the removal of crop’ residues is’ . 


much less of a problem than for most other crops. 


URBAN VS. RURAL.CROPS (CRITERION 12) 
~ Land that is used intensively for human activities more 
or less excludes natural biodiversity. In Western 
society, food plants are typically grown in home 
gardens merely as a supplement to the food budget. 
| By contrast, in developing countries, home gardens 
may constitute a critical source of food, and even 
rooftops may be used efficiently. “An ‘estimated 200 
million city dwellers worldwide now: practice urban 
agriculture, supplying part of the food needs of some 
800 million people.” (Brown et al. 1998). Greenhouses 
can be positioned in urban settings for production of 
high-value and out-of-season crops. Crops that lend 
themselves to urban culture represent a significant 
means of reducing pressure to use land now occupied 
by natural biodiversity. Obviously, major monocultural 
crops are inappropriate for urban settings, while herbs, 
vegetables and small fruit shrubs and trees are ideal. 
For the cultivation of fibre and oilseed forms of hemp, 
it may be noted that as with all fibre and oilseed 
crops, a rural setting is necessary. Drug forms. of 
Cannabis sativa are widely (and illegally) grown in 
urban, rural, and wild areas. 


LUXURY VS. ESSENTIAL CROPS (CRITERION 13) 

Some crops are grown simply for aesthetics, for 
example, plants grown for the floral and perfume 
markets. The flower trade involves large transportation 


costs and tends to be environmentally detrimental, and 


the perfume trade involves extensive chemical 
processing that creates polluting wastes. Recreational 
inebriants like tobacco, snuff ‘and alcoholic beverages 
are also “luxury crops” that are often extremely 
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expensive in energy usage. While such non-essential 


crops are economically important, their occupation of 
land that could otherwise support natural biodiversity 


~ is less justified than for crops that humans must have 


for survival (food, shelter, clothing, medicine). 
Cannabis sativa notably provides products that meet 
all of these basic human needs. . 


DRUG ASPECTS: HOW THE ILLICIT MARUUANA 

TRADE IMPACTS BIODIVERSITY (CRITERION 14) 

This review comprehensively analyzes the relevance of 
Cannabis sativa to biodiversity, including not only - 
uses that many consider agriculturally desirable, but — 
also medicinal and intoxicant aspects that many 
consider unacceptable. We wish to make clear that in. 
no ‘way are we endorsing drug usage, nor are we 
advocating legislative change. We include drug usage ~ 
for the following reasons: a) to evaluate the 
differences between fibre, oilseed and drug strains of 


C. sativa; b) the vigorous movements to legalize all of 


these strains make it advisable to include the drug 
types in the analysis; c). the illicit market is huge, and 
associated clandestine cultivation has substantial 


effects on biodiversity that are not well known. 


A very negative result of the widespread clandestine 
cultivation of marijuana is that it stimulates law- 
enforcement to use chemical eradication at quite toxic 
levels to ensure there are no surviving plants. Paraquat 
has been widely applied to Cannabis plantations in 
Mexico. While efforts are usually made to use 


herbicides in a responsible manner, it is inevitable that 


risks to wildlife result. 


Ecotourism represents a key method of gaining | 
support for preservation of habitat. Prior to the early 
1970s, cannabis cultivation was rare in the U.S. 
National Forest System. Today it is widespread, as 
forfeiture and seizure laws make it unprofitable for 
growers to risk using their own property. A curious 
envitonmental danger associated with clandestine 
growth of cannabis is the protection of plantations by 
drug cultivators. This poses dangers to families, scout 
and guide groups, hunters, campers, weekend tourists 
and park employees. who use wildland.preserves; and 
in turn, this lessens support for preserving wildlands 
and biodiversity. In the U.S. in 1987, “the Forest 
Service declared 1 million acres of national forests off 
limits to the public because of the dangers’ associated 
with marijuana production in the forests. Even after 
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Apple | 

- Peanut | 

Grape © 

Flax f 

Drug Cannabis. 

Corn (maize) 

- Wheat 
Soybean 

Rye | 

Sunflower | 

Potato 

Sorghum 

Cotton 

Sugar cane 

| Rice = 
Rapeseed (canola) 

, Barley ™ 

Oats © 


Tobacco 


removing lands from public access, the Forest Service 
received 400 reports of assaults or threats of bodily 
harm to visitors and employees.” (Committee on 
Agriculture, Nutrition, and Forestry 1988). 


There are additional problems for plants and wildlife 
when cultivators set up domicile and laboratories in 
wild preserves. Agrochemical pollution (fertilizers, 
pesticides, herbicides) is common. Most cultivation 
sites are located on slopes which are near water 
sources, usually a stream, and chemical runoff into the 
water endangers aquatic life. There is also chemical 
pollution from the use of solvents that may be 
employed to extract active compounds from C. sativa: 


In summary, the illegal cultivation of cannabis in 


preserved wildlands appears to be extremely 
deleterious to biodiversity and its supporting habitats. 
The solution advanced by law enforcement and 
government to date has been to increase arrests and 
eradication, but unfortunately the problem has not 
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INCREASING BIODIVERSITY FRIENDLINESS ———————————> 


1E10.9 67-6 5-4-3 -2 A041: 253 4.569289. 10 


Alfalfa 
Timber trees 
Oilseed Cannabis 

a Ginseng 

Fibre Cannabis 


decreased. Moreover, enforcement and eradication 
have stimulated the planting of large areas and 
multiple crops in wildlands, to compensate for 
confiscation. ahs | 


EVALUATION 
Table 1 [*] reports scores for 26 parameters that assess 


relative ecological friendliness of Cannabis sativa as a 


fibre, oilseed and drug crop. In Figure 1, we compare 
the biodiversity friendliness of the three cannabis crops 
with 21 of the world’s major crops. (Scores for the 26 
parameters for these 21 crops are not reported here but 


can be obtained by e-mail from the authors.) Oilseed 


hemp scored slightly higher than fibre hemp, which in 


- turn scored considerably higher than. drug hemp. 


Alfalfa was the most biodiversity friendly of all of the 
crops that we evaluated, and timber trees ranked next 
in this regard. Most of the world’s important crops that 
were examined, including the cereals, sugar cane, 
potato, sunflower, cotton, rapeseeed, soybean and 


ll 


Figure 1. 
Crude mean 
evaluation of 
biodiversity 
friendliness of 


_ selected major crops 


and three Cannabis 
sativa crops (fibre, 
oilseed and drug) 
based on scoring 
system discussed 

in text. . 


tobacco, ranked low in terms of environmental 
friendliness. Where it is indicated that a crop ‘is 
relatively. friendly, we do not claim that it is actually 
good for biodiversity, since virtually all crops impact at 
~ least somewhat negatively on natural biodiversity. 


We are not aware of a previous assessment of the 
comparative biodiversity friendliness of crops, such as 
_attempted-here, and we note the following weaknesses 
of our analysis. We regard the very high rank achieved 
by fibre and oilseed hemp as indicative that these 
crops are significantly biodiversity friendly; however, 
the rankings of the crops analyzed should not be 
interpreted as actually measuring precisely their 
comparative degree of biodiversity friendliness. This is 
because of the following problems: . 


D The criteria chosen for evaluating comparative 
~ biodiversity friendliness of crops were defined based 


on our personal familiarity with the subject; other | 
analysts depending on their fields of specialization and 


expertise, might well choose a different set. [Reviewers 
of this paper suggested adding the following criteria: 
a) competition with wild pollinators (i.e., crops might 
damage biodiversity by disrupting natural pollination 
patterns); b) whether annual or perennial (perennials 
save energy by avoiding the need to reseed); c) 

presence of genetically engineered traits that in some 
~ manner threaten natural biodiversity. ] 


- 2) Our expertise on the large range of crops and 
criteria examined is limited; such an enterprise would 
best be conducted by a multidisciplinary team of 
experts. | 


3) Depending on local situation, some criteria may 
deserve to be more heavily weighted than others (e.g., 
irrigation may be more important where there is a 
great scarcity of water). 


CONCLUSION 

The primary goals of this paper were to create a 
~ method for comparing the biodiversity friendliness of 
crops, and employ this to evaluate the claim of 
superior biodiversity/environmental friendliness of 
hemp. Based on averaged scores for the.26 criteria we 


adopted, hemp was found to be superior to most 


major monocrops in limiting damage to biodiversity. If 
some crops, such as hemp, are more environmentally 
friendly than. others, what are the implications? 
Certainly it would be desirable to preferentially grow 


environmentally friendly. crops. However, socio- - 
economic considerations (profit and suitability of 
crops) predominantly determine which are grown. In 
this pragmatic world, environmental/biodiversity 
evaluation of crops cannot be separated from their 
social and economic values. For example, key cereals 
provide most human food; it is academic that they are 
rather unfriendly to biodiversity since without them the 
planet could not ‘sustain the present human 
population. With the growing awareness that the 
sustainability of agriculture and the welfare of society: 
depend on the health of the planet’s biodiversity, 


criteria such as the comparative environmental 


friendliness of crops may receive more consideration. 


A comparative analysis of crops is needed, giving 


appropriate weight not -only to ecological 


considerations, but also to regional economic and 


socio-political realities. 


[*] NB: For -a copy. of Table 1, please contact the 


. Managing Editor, Global biodiversity.” 
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Pileus mexicanus 
(synonym Jacaratia 
mexicana) has 
common names, as 
found in the Mixteca 
Poblana, of “bonete”, 
“cuahuayote” and 
“papaya cimarrona” 
or “wild papaya”. 
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Wild papaya 


Pileus mexicanus 


The Pileus mexicanus is a deciduous tree belonging — 


to the family Caricaceae. With a soft-stemmed, 


conic trunk similar to papaya species, it can reach © 


10 metres in height. Its leaves alternate, and are 
commonly large and mostly palm shaped. The latex 
of this species is the source of the enzymatic meat- 
tenderizer papain. 


The wild papaya is widely distributed along the 
High Balsas Basin in Mexico. It is highly valued by 


those living in the region due to its sweet, fleshy, . 


papaya-like fruits and edible seeds. The wild 


" papaya is not yet systematically cultivated, but it is 


protected in the edges between open fallow lands 
and tropical dry forest patches. 


By the way, who owns it? Like the Pileus mexicanus, 
many useful, wild relatives of commercial cultivars 


have been selected and protected by untold 
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numbers of peasant generations. These species 
were nurtured and refined as food crops, and later 
as cash crops. The fact that local people receive no 
recognition by transnational companies, which 
subsequently take such native germoplasm as raw 
materials for product development, constitutes an 
act of biopiracy. The effects of such acts can range 
from an accelerated depletion of the valuable 
species to hunger related to the disruption of socio- 
economic and cultural networks. 


' by Alejandro Sanchez-Velez & Rosa Maria Garcia-Nunez, 
Centro de Investigaciones Econdmicas Sociales y 
Technoldgicas de la Agroindustria y la Agricultura Mundial 
(CIESTAAM), 

Universidad Autonoma Chapingo, 

Chapingo, Mexico 
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U.S. PUBLIC CONCERNED ABOUT 
ENVIRONMENT, BUT MYTHS 
INTACT | 

Most Americans increasingly back 
protection for the environment 
even if they don’t understand the 
issues, according to.a poll released 
in December 1998 by the National 
Environmental Education and 
Training Foundation (NEETF). The 
advocacy group said support for 
environmental protections has 
grown 8% from 1995 to 71% of 
those polled in 1998. The survey 
showed; however, that the public’s 
environmental intelligence is 
outdated. Participants were asked 
10 multiple choice questions, each 
with a true answer, myth answer 
and two: plausible but incorrect 
answers. Adult Americans answered 
an average of just 2.2 of the 10 
questions correctly. Random guess- 
. ing would have scored 2.5 correct, 
the NEETF said. For the ten 
questions, twice as many people 
selected the myth responses 
as those who chose the correct 
answers. : 


NEETF said their survey of 2,000 
American adults showed 73% did 
not know how most electricity is 
generated in the U.S., with more 


than a majority believing electricity 


is produced in non-polluting ways, 
like through the use of hydro and 
solar power. Only 27% knew 


correctly that most. electricity | 


comes from burning coal, oil and 
wood. Most think the main source 


of oil pollution comes from 
tankers, oil rigs and coastal 
refineries, not from the correct 
answer of Americans changing 


‘their car oil and disposing of it 


improperly by pouring the fluid 
down sinks and drains. NEETF 
believes. that, given their wide- 
spread support for environmental 
preservation, most Americans 
would take corrective action if 
they knew that changing their car 
oil and dumping it on the ground 
or in storm drains is the major 
cause of oil pollution today. 
[Condensed from Reuters Limited 


1998] 
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OLD GROWTH FORESTS GAIN 
PROTECTION THROUGH PRIVATE 
SECTOR | 

Several large U.S. companies have 
agreed to phase. out their use of 
wood and other products from the 
world’s ancient forests. The Coastal 
Rainforest Coalition reported in 
December 1998 that the companies 
have pledged to end their associ- 
ation with wood product suppliers 
operating in the Great Bear 
Rainforest, British Columbia. The 
coalition. said Home: Depot Inc. is 
the leading user of B.C. old-growth 


forests, and urged the company to 


find new wood suppliers. 
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American Chestnut, 
Castanea dentata, 
threatened status 


Founded in 1994 by Greenpeace, 
the Rainforest Action Network and 
the Natural Resources Defence 
Council, the coalition said 20 large 
firms have agreed to conduct 
internal audits and discontinue 


purchasing wood and other mater- 


ials from suppliers that use 


products from old-growth forests. — 


The companies also pledged to 
reduce overall consumption of 
wood-related products. containing 
virgin fibres and phase in the use 
of certified, recycled and sustain- 
able agriculture-based alternatives. 
“Ninety-five percent of the U.S. 
ancient forests have been deci- 
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mated, and as the largest consumer 


- of wood and paper products from 


Canada, U.S. consumers have an 


Opportunity to help save the 


world’s last large expanse of 


~ coastal temperate rainforest,” the 
. coalition said. 


Copymaker Kinko’s, ‘Nike, Dell 
Computer Corp., Levi Strauss & Co 
and IBM were among the com- 
panies signing the deal. Part of the 


company-signed agreements say — 


“suppliers will be required to 
verify in writing that the sources of 
wood-based products they sell to 
our company meet this policy” of 
not logging ancient rainforests. 
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Other firms agreeing to the terms 
of the agreement include 3M Corp, 
Bristol-Myers Squibb, Johnson & 
Johnson, McGraw Hill, Utne 
Reader, Mother Jones Magazine, 


Patagonia, Pacific Gas ‘and Electric, - 


Hallmark Cards Inc. and Estee 
Lauder Companies. [Condensed 
from Reuters Limited 1998.] 


CANADIAN GOVERNMENT SEEKS 
TO BAN BULK WATER EXPORTS 


Canada, with a fifth of the world’s 


fresh water, is coming under 
increasing pressure to sell some of 
the precious commodity to 
drought-hit U.S. states. But the | 


NATURE 


Canadian government is moving to 
impose a ban on water exports. It 


maybe too late however, trade 
experts say. McCurdy: Enterprises — 


Ltd., a company in Newfoundland, 
is seeking to export water from 
spring-fed Gisborne Lake. If it 
succeeds, water would become a 
“tradable commodity”, setting a 
precedent that could let U.S. 
companies set up water-trading 
ventures of their own. Jerry White, 
McCurdy’s president, filed an 
environmental impact -report with 
the Newfoundland government on 
Dec. 1, 1998 and is optimistic it 
will allow him to fill the water 
contracts he won during two years 
of marketing. 


If a Canadian company is allowed 
to export even a tanker load of 
water, a provision of the North 
American Free Trade Agreement 
(NAFTA) would kick. in. This 
provision would mean that U.S. 
companies would have to be 
treated like. their Canadian 
counterparts and be allowed to 
establish their own water export 
ventures in Canada. Critics warn 
little’ is known about the 
environmental impact and that 
such trade could lead to profi- 
teering. “The Canadian position is 


that we're against bulk extracts _ 


and exports of Canadian water,” 
said Foreign Affairs and Inter- 
national Trade spokesman André 
Lemay. The group Council of 
Canadians. wants water removed 


from NAFTA and argues that trade 
would be more profitable and - 


controlled if firms only sold 
bottled Canadian water, rather 
than in bulk. Potential: traders 


contend that Canadian water could — 


be exported in bulk without dam- 
aging the environment. According 
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to Environment Canada, although 
the country has 20% of the world’s 
fresh water, it only has 9% of the 
globe’s renewable water supply. 
The rest is nonrenewable “fossil 
water” from prehistoric ice sheets. 
[Condensed from Reuters Limited 
1998,] 


RARE CORAL DEMONSTRATES 
CANCER-FIGHTING PROMISE 
Marine chemists at the Scripps 
Institution of Oceanography, 
University of California at San 


Diego have isolated a chemical . 


from a rare coral that shows 


(4) 


promise as a drug to fight breast 
and ovarian cancer. Recently: 
patented to Bristol-Myers Squibb, 
the chemical, eleutherobin, 
appears tofunction similarly to 
taxol in preventing cells from 
dividing. The yellow coral was 
discovered growing on an 
underwater boulder in the Indian 
Ocean by Dr. William Fenical of 
the Scripps Center for Marine 
Biotechnology and Biomedicine. 
‘I've been working on soft corals 
for 25 years, and I'd never seen 
this species before,” Dr. Fenical 
said. “We were collecting off the 


Illus.: Roelof Idema 


—_ 


Crenelated fire coral, 
Millepora alcicornis 


coast of Australia in a shallow area 
of water known as Bennett’s Shoal 
and ...stumbled across these tiny, 
yellow. animals sticking out like 
fingers from the rock.” Intrigued, 
Fenical brought samples. of the 
coral back to his lab at Scripps 
where student 
Thomas Lindel extracted a chemical 
and tested it in a standard bioassay 
for cancer-fighting capability. 


post-doctoral 


The scientists were stunned by 
‘ what they saw. “The stuff was so 
extraordinarily potent that it was 


dangerous to handle,” Dr. Fenical . 


said. “You could dilute it a million- 
fold, and it still killed cells very 
powerfully.” Further tests showed 
that eleutherobin mimics taxol’s 
very unusual method of blocking 
cell division. Like taxol, it binds to 
cellular structures called micro- 
tubules, which are part of the 
mitotic spindle and play a key role 
in cell division. Once eleutherobin 
has.attached to the microtubules, 
they become extremely rigid and 


prevent cancer cells from dividing. 


Lindel, Fenical and. Scripps 
researcher Paul Jensen report their 
findings in the Sept. 17, 1998 issue 
of the Journal of the American 
Chemical Society. Dr. Fenical’s 
research is funded by the National 
Cancer Institute and the California 
Sea Grant 
[Condensed from NSEN Oceans - 
New Brunswick Environmental 
Network] 


_ CAMBODIA DEMONSTRATES NEW. 


COMMITMENT TO FORESTS 
Authorities in Cambodia seized 
1,000 illegally felled logs and 
destroyed 11 trucks to show the 
world that the country is serious 
~ about its rapidly dwindling forests, 
a top Cambodian forestry official 
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College System. 


announced in December 1998. The 
logs were seized in a forest in 
Kratie province, northeast of 
Phnom Penh. The loggers escaped 
but left behind the trucks which 
authorities put to the torch. 


The International Monetary Fund 
(IMF) suspended a support pro- 
gram to Cambodia last year, largely 


due to the government's failure to — 


collect revenue from the logging 


sector. The World Bank has criti- 


cized Cambodia’s unsustainable 


rates of felling, and many of 


Cambodia's aid donors have urged 
authorities to take action against 
rampant illegal logging. Prime 
Minister Hun Sen’s new govern- 
ment, appointed late last fall, 
vowed to get serious about the 


problem. Environmentalists and — 


opposition politicians say powerful 
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local military and business figures 


are behind illegal logging, with 


most exports. occurring across 
Cambodia’s porous borders despite 
an official ban. Regional talks on 
logging were due to be held 
before an aid donors’meeting in 
February 1999, 


The IMF reports the government 
lost revenues of more than $100 
million due to illegal logging in 
1996, equivalént to more than a 
third of total budget revenue 
received that year. The World Bank 
estimates that 4.2 million cubic 


metres (5.6 million cubic yards) of - 


timber was cut in 1997, and forest 
resources would be depleted in 
three to five years if that rate. 
continues. [Condensed from 


Reuters Limited 1998.] . 


Crested caracara, Caracara plancus, a 
member of the family Falconidae and 
known as the Mexican eagle 

" Illus.: Roelof Idema 
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Prairie crocus, 
Anemone patens 
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WORLD BANK REPORT ON 
ENVIRONMENTAL TAX OPTIONS 
Solving environmental problems, 
in both developing and industrial 
countries, is more challenging than 
merely applying a fee on polluters. 
The textbook remedy of levying 
an emission fee on a polluter is 


not widely applied because it - 


requires monitoring of individual 
emissions, which can be unreal- 
istic in many situations. 


Most existing pollution control 
policies employ _ indirect 
instruments—taxing or regulating 
activities associated with 
emissions—rather than direct 
instruments based on individual 
emissions, -This intriguing fact is 
investigated in a new book by 
researchers from the World Bank, 
Gunnar Eskeland and Shantayanan 
Devarajan. 


Entitled Taxing Bads by Taxing 
Goods: Pollution Control with 
. Presumptive Charges, the book 


explores whether presumptive 


charges can be important com- 


plementary measures in a cost- 
effective pollution control program. 


Presumptive charges are indirect 
taxes levied on polluting inputs 
and outputs, designed to. reduce 
the scale of polluting activities. 
Since presumptive charges tax 
activities associated with emissions, 


‘rather than emissions themselves, 


they can be combined with other 
instruments that make an activity 
cleaner per unit of output. The 
authors’ analysis concludes that one 
can tax a “bad’—such as pollution 


—by taxing a “good” or product— 
such as fuel—when the monitoring 
of emissions is prohibitively 
expensive. 


For. more on this research, go to: 
<http://www.worldbank.org/ - 
nipr/work_paper/taxbads/index. 
htm>. [Condensed from The Gallon 
Environment Letter 2(26) and World 
Bank web site.] 
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Carpenter Ant, 
Camponotus 
herculeanus 
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Conserving the gray wolf in Ontario: 
A different view 


On the eve of recognizing a new species of mammal in 1 Canada comes the realization » 
that it isin trouble. . — 


by John B. Theberge and Mary T. Theberge, University of Waterloo 


We hold a much more urgent perspective on wolf.conservation in Ontario than expressed by Dennis Voigt and Maria 
de Almeida, of the Ontario Ministry of Natural Resourcés, in the fall 1998 issue of Global biodiversity (v. 8, n. 2). — 
Sharing our urgency are the World Wildlife Fund Canada, Algonquin Wildlands League and the Federation of Ontario 
Naturalists. Our perspective stems from. running the longest intensive wolf study in Canada. Since 1987, we and our 
students have radio-collared 172 Algonquin Provincial Park wolves. We feel frustrated in failing to get the Ontario 
Ministry of Natural Resources to take effective conservation action in response to what our research has revealed. 


We agree with the importance of taxonomy in setting conservation policy, as was stated in the. previous article. In 

1996, we forged a partnership with Dr. Bradley White and his geneticists at McMaster University. Their analyses 
confirmed that hybridization between Algonquin wolves and coyotes (Wilson et al. 1996) has occurred. 
‘Unexpectedly, they also showed that the Algonquin wolf varies little from the red - pi 

wolf, Canis rufus, and they have proposed reclassifying both as the same | Sp aftr ; 

species, Canis lycaon—a new mammal for Canada. Gif 


New species or not, we deplore the Ontario Ministry of Natural 
Resources’ lack of action to protect Algonquin Provincial 
Park wolves, and especially the Ministry's calling for more 
research before any conservation action can be. taken. 
Continued research can always clarify scientific questions, 
‘but in this case, more research already has been done than 
anywhere in Canada. 


The minimum action needed immediately is boundary 
protection for Algonquin Provincial Park wolves, regardless 
of their taxonomic position, for a number of critical reasons: 


e¢ the wolf population is unique; 

e it has and continues to be heavily exploited; 

* it is particularly sensitive to the effects of exploitation; 
e it is losing its social fitness; and | 


e it is subject to the invasion of coyote-wolf hybrids -who 


then breed within it. Mi 
Illus.: Roelof Idema 
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THE UNIQUENESS OF THE np Ta PROVINCIAL 
PARK WOLVES. 


Since 1995 we expanded our sii in PEE 


with Dr. White and Dr. Ian Barker of the Ontario 


Veterinary College, from southeast of Algonquin’ 


Provincial Park to the Madawaska Highlands and other 
parts of the Frontenac Axis. We collected 125 
- commercially trapped canids for genetics, 
morphological and disease analysis. Our hypothesis 


was that Algonquin-type wolves inhabit the. 


Algonquin- -like closed forest environments, giving way 
to coyotes in eens: 


- The results surprised us, and formed the basis of a 
Masters’ thesis by Hilary Sears. The canid population 
consists primarily of heavily hybridized- animals (Sears 
and Theberge 1998). Genetics analysis confirmed a 
sharp switch to. a coyote-like hybrid immediately 


outside the park (Granaki,-unpublished, McMaster 


_ University). Their territory sizes are approximately 30- 
40 square kilometres, not 150-200 kilometres or more 


as in Algonquin Provincial Park (Forbes and Theberge - 


1996a). Their food includes vegetation, which is unlike 


wolves. Body sizes and skull sizes are significantly - 


smaller than wolves. Only a weak association was 
found between wolf-like canids and those of the 
closed forests. More significantly, opportunities for 
exploitation due to public logging roads, huriting 


camps and commercial traplines appear to have . 
influenced the type of canid present. In the 1997-98 » 
winter, and again with trapper cooperation, we - 


- collected carcasses from the Loring—the upper 
Magnetewan area west of Algonquin Provincial Park, 
which also has logging road access. Results are still 
being analyzed but appear similar; these animals do 


_ not group genetically or morphologically with — 


Algonquin Provincial Park wolves. 


North of Algonquin Provincial: Park and in eastern 
Quebec lives a different subspecies of gray wolf, 


Canis lupus nubilus (Nowak 1995). Although more 


sampling is necessary from Minnesota and western 
Quebec, it. appears that the only extant and 
“protected” populations of either Canis lupus lycaon, 
-or what the geneticists are now proposing as a new 


species, Canis lycaon, live in Algonquin Provincial 


Park and possibly Isle Royale in Lake Superior. 


Wolves in Algonquin Provincial Park are not protected 


(Forbes and Theberge 1996b). While killing them — 
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inside the park is illegal, we estimate from our data 


that half the packs have territories that overlap - the 
boundaries. As a consequence, human exploitation— 
mainly snaring and shooting—is the main source of ~ 


mortality (Theberge 1998: 278). Almost all of it takes 
place in townships adjacent to the park. That is why 
we and the above-mentioned conservation organi- 
zations have called for a 10-kilometre-wide wolf 
protection zone around the entire park. 


The significance of mortality to the size of the wolf 
population is evident from a statistical relationship ~ 
between annual mortality and percent changes in 
numbers (Theberge et al. 1996). From a linear 
regression, mortality greater than approximately 25% 
drives numbers down. Any offsetting (compensatory) 
recruitment to yearling age does not then occur. 
Instead, annual recruitment remains steady, for 
unknown reasons. Twenty-five percent is low 
compared to published data from other studies (Fuller 
1989, Keith 1983, Peterson et al. 1984); making the 
Algonquin Provincial Park population unusually 
sensitive to mortality. The reason appears to be low 
pup numbers by fall that may be caused by the canine 
parvovirus that is common in the population (Barker 
et al. 1990), 


Annual mortality 2k 1993, was as high as 61% and 


~ 55% (Forbes and Theberge 1995). Since 1993, when 


seasonal protection was granted in three townships . 
adjacent to the east side of the park where human 
killing was highest, mortality has dropped but still 
exceeded 25%, and caused a RSENS, in the past 
two years. | 


This mortality affects more than just numbers. Our 


study is notable for a lack of reuse of both den’ and 


rendezvous. sites, variable territorial boundaries, a high 
level of dispersal of young animals, wandering single 
adult wolves, and high rates of adoption of older 


-animals into different packs. We interpret these » 


characteristics as expressions of a lack of fitness, the 
consequence of.exploitation. Other researchers (Haber 
1996) consider: that social integrity is important, too, 


and that it must be maintained in populations of 


highly evolved social mammals like wolves. Unlike 
random natural mortality, killing by humans, especially 
with snare-lines, commonly wipes out all or most 
members of a pack, leaving territorial vacancies that in ~ 
our study have taken up‘to three years. to refill. This 


a 


situation may be most threatening of all to the future of 
the Algonquin wolf. We have found that coyote-like 
hybrids invade these less defended areas. At risk is a 
replay of the fate of the red wolf in the southeastern 
United States. [The red wolf became extirpated from 


the wild around 1970. During its last 30 years, it: 


hybridized with coyotes that crossed the. Mississippi 
River first in the late 1940s (Parker 1995). Body weights 
_ of the wolves in places like Arkansas shrunk. Biologists 
working with red wolves concurred that the red wolf 
suffered from rapid coyote gene introgression in the 
latter part of its wild existence (Gipson 1978, Paradiso 
and Nowak 1972). Red wolves are currently the subject 
of recovery efforts by the U.S. Fish & Wildlife Service 
from captive stock (Phillips et al. 1995.)] 


It appears that in recent years the same red wolf. 


scenario has been playing itself out in southern 


Ontario. All Algonquin Provincial Park wolves sampled 


carry coyote alleles (Wilson et al. 1996). Fortunately, 
because there is less exploitation inside than outside 
the park, behavioural and ecological characteristics of 


Algonquin wolves are still wolf-like (M.T. Theberge et ~ 


al. 1996). Nevertheless, there is an immediate danger 
of additional coyote gene introgression into Algonquin 
Provincial Park wolves. The seven smallest wolves we 
have radio-collared in the park lie closer, on a genetic 
tree, to New Brunswick coyotes than they do to 
Algonquin wolves within whose population they are 
inter-breeding (Theberge 1998: 256). 


While there is more to learn, it is inappropriate’ to stall 
‘conservation action and call for more research, even 
“adaptive management” as.the Ontario government has 
done. Adaptive management involves an ongoing 
integration of management and research (Holling 1978, 
Haney and Power 1996) and implies a long-term 
. commitment, especially where large predators are 
involved. At least five years may be necessary to 
interpret the influence of any initial new management 
prescription against the wide background variance in 
snowfall, forest conditions, ungulate and beaver 
populations, and other complicating variables. 


On May 8, 1998, Minister John Snobelen announced 


his intention to establish an “all stakeholders” 


committee to advise him after three years on 
appropriate management actions. Such committees 
sometimes stalemate decision-making and render 
overly trusting conservation organizations less 


eo) 


_ effective. In this case, no money has been committed, 


no additional protection has been. proposed as an 
initial test condition, and as of press date, the - 
committee has riever met. If it ever does, no practicing — 
wolf scientist will be on it. The invitees—township 
councilors, wildlife exploitation representatives, 


interested citizens, government representatives, even 


conservation organizations—will have little to discuss. . 


There are other, more immediate ways of getting all 
stakeholders together, with scientists and their data at 
the core. Population habitat and viability (PHVA) 
workshops are designed for rapid decision-making by 

appropriate government agencies. They: are carried out | 
all over the world by a team of IUCN specialists led by 


- Dr. Ulysses Seal from Minnesota. In April, the U.S. Fish 


and Wildlife Service is sponsoring a PHVA workshop 
for the reintroduced .red wolves in North Carolina. 


Trappers, hunters and land owners in Ontario are 

constrained by no quotas on wolves. Nowhere in the 
province are wolves managed as a game animal or 
furbearer. Wolves are protected on less than 2% of 
wolf range, and that includes the Algonquin Provincial 
Park where protection is failing. A recently released 
policy review of wolf and coyote management in 
Ontario (Buss and de Almeida 1997) includes no 
commitment or time line for any conservation actions. 


Ontario can be proud of wildlife conservation 
measures that include the recent ban on spring black 


bear hunting, public stewardship programs and the 
‘ recovery of species such as trumpeter swans, wood 


ducks and peregrine falcons. It cannot be proud of 
wolf management, especially its treatment of 
Algonquin Provincial Park wolves. Must we re-enact 
the tragedy of the red wolf, to lose it in the wild, then 
at great expense, breed it in captivity later to be 


_released? Existing wildlife and park management — 


policies empower—indeed, compel—the government 
to act without lengthy public debate..A protection 
zone around the park is necessary now to assure the 
future of the wolf population and the integrity of the 
Algonquin Provincial Park. 
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~ EXPLORE LONG-TERM FUTURE OPTIONS | 
The Institute for Global Futures Research (IGFR) 


publishes an electronic, biweekly journal entitled — 


Global Futures Bulletin focused on urgent global 
issues and future options. The bulletin provides a 
broad, interdisciplinary forum on: peace and social 
justice, the global environment and climate change, 
~ poverty and Third World development, human rights 
and democracy, population: issues, ‘the global economy! 


science rag d techsistogy: comparative culture ands (ou 
eThE bulletin is subscriber-based ‘and is, Sat: <http://www.srsfia.usfs.msstate.edu/wo/strategy_ 


urban pl 


delivered \ via renal For more information, an pe 


IGFR at <igfr@peg.apc. org> . ii 
Li; 
2151 CENTURY SUSTAINABILITY i\ 


A 1998 study by the Global Scenario Group of the. 


Stockholm Environment Institute entitled Bending the 
Curve: Toward Global Sustainability is now-available 
on-line. The report describes-What itn ey 

steer human development onto a mor 
pathway during the 21% century; specifically pushing 
for important changes within an evolutionary 
“conventional worlds” context. The study shows how a 
comprehensive séteof policy reforms could bend the . 
curve of developmentatgward sustainability. Goo: 
<http://www.gsg.org>. (Condénged: from, Global_ 


Futures Bulletin #77}. thule Biv 


; GETTING THE GLOBAL PICTURE ail\ 
The CEOS Global Observation“of Forest Cover (GOFC) 
Coarse Resolution Design Team is an ambitious and 
-. worthwhile project with which remote sensing and 
inventory people should -become familiar-and support. 
For details about GOFC, go tee<http://Iclue, gecp. 


virginia.edu/>, then click on CEOS Pilot Project: Global» * , 


Observations of Forest Cover (GOFC). The European. 
Forest Institute has a new web site and email address. 


The web site is <http://www.efi.fi>. The email .. 


addresses take on the form: <firstname.lastname@efi.fi>. 


24 


program, whicte enh r 


: /eequites a aa 


dit take to ™ 
Ustaifable NY 


oe A NS 
he july” 1998 (8,2) issue of the USDA Forest Service 


US STEPS UP FOREST SURVEYS | 

The United States Congress recently directed the US 
Forest Service to improve the timeliness and utility of 
its national Forest Inventory. and Monitoring (FIA) 


rf the nation’s ability to 
measure i indicators“Of sustainable forestry. This 

e from 10-year periodic surveys to | 
“annual surveys for the entire USA, and an increase in 
budget from US$21.8 million to US$98.9 million. The 
draft plan for implementing this direction is available 


_setupchtm> under the FIA home page at <http://www. | 
stsfia.usfs.msstate.edu/wo/wofia.htm>. The final plan 


was due to Congress on December 20, 1998. Hard 


copies of the plan are available. from 
<sppii/wo@fs.fed.us>. Please send comments to Dr. 
aes ji Gilksye ee 
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FORMATION SY 


Analy SiWotes carries’ a timely article entitled 
/Corporate Resource Information: Establishing a 
/ Natural Resource Information System”. You can access 


~ this electronically by visiting: <http: //www.fs. 


--fed,us/emac/> or get a hard copy by. contacting: USDA 
Forest Service, WO-Ecosystem Management Analysis 
‘Cénree : ulberry. St., Fort Collins, CO 80524, 


- USA. Tel: (970) 498-1774. 


[Three items above are condensed from the 
International Union of Forestry Research Organizations 
CURR Penceggouc #24, October 1998] 


“ISSUE. SPECIFIC SITES 


“the listings. below are from the BIONET information 


“services (at <bionet2@igc. org>), their 4th edition-of the 


_ 1998 directory of web sites on biodiversity policy and — 


law. BIONET distributes the list .of web sites on a 
quarterly basis, and includes it in the Biodiversity 
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Bulletin newsletter. The list is not comprehensive, and 
Bionet welcomes submissions for inclusion in future 
editions. Contact: Biodiversity Action Network, 1630 


Connecticut Ave. NW, 3rd Floor, Washington, DC” 


20009 USA. Tel: (202) 547.8902 / Fax: (202) 265.0222 / 
E-mail: <bionet@igc.org>. 
Biosafety 


¢ ICGEB Biosafety Webpage <http://www.icgeb. 
trieste.it/biosafety> | 


e International Centre for Genetic Engineering and 


Biotechnology <http://base.icgeb.trieste..it:80/bio 
safety> 


Coral Reefs 


¢ CHAMP: NOAA’s Coral Health and Monitoring 


Program <http://www. coral.aoml.noaa.gov> 


i The Global Coral Reef Alliance <http: //www. fas. 
‘harvard.edu/ ~goreau/> 


Genetic Resourves | 


* Domestic Animal Diversity Information System 
(Food and Agriculture Organization) <http:// 
www.fao. org/dad-is> 


e UK Agricultural Biodiversity Coalition (UKabc): 
Agricultural Biodiversity: Sustainable Use for Food 
Security <http://www.ds.dial.pipex.com/ukabc.htm> 


Global Change 


e “Which World?” Scenarios for the 215 Govtisiy 
_ (World Resources Institute) <http: /EWWW. wri.org/wri 
/indictrs/whchwrld.htm> 


: Indigenous Knowledge 


¢ Indigenous Knowledge (Nuffic-CIRAN) <http:// 


www.nuffic.nl/ciran/ik.html> - 


Group - Sub-Saharan Africa Region) <http://www. 
worldbank.org/html/afr/ik/> 
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PEOPLE AND PLANTS 

For up-to-date news and notes of applied 
ethnobiological (people and plants) projects around - 
the world, go to: <http:/www.kew.org.uk/people 
plants/>. If you have problems with the above URL, 
try: <http://www.kew.org/peopleplants/> or <http:/ 


; /www.tbgkew.org.uk/peopleplants/>. [Condensed 


from the NTFP-biocultural-digest, 3(002)] 


AGROFORESTRY NEWS 

The Overstory is a free an-line newsletter for 
agroforesters, gardeners, researchers, professionals, 
and enthusiasts. One section is sent every two weeks. 
The focus is on designing tropical agricultural systems, 
using trees and other perennial plants. Sections include 
project development strategies, brief book 
recommendations, species highlights, and features 
about helpful organizations for agroforesters. To 
subscribe, send an email to <overstory@agro 
forester.com> with: 1) your name, 2) email address, 
3) organization (or project name or description), 
4) your location (country, state). [Condensed from the 
NTFP-biocultural-digest, 3(002)] 


MAY 16-28, 1999. j : 
First Annual MacMillan testi al Biodiversity 
Workshop 

Bamfield Marine Station, Vancower Bland Britis 


Columbia — . 
A 13-day, non-credit ining program ope 
senior undergraduate students, graduate stud 
junior faculty, as well as government employees 
interested in a unique, hands-on experience in coastal 
biodiversity research and surveys. All fees include 
tuition, full room and board for 13 days: under: 


¢ Indigenous Knowledge Initiative (The World Bank eae and graduate students $400; post doc 


and faculty members $600; other public and 

or employees $800. Applications must — 
clude: statement of interest; university transcripts — 
(under-graduate or graduate students only); short CV 
(no more than four pages). For deadlines or more 
information, contact: MacMillan Biodiversity 


Workshop, Bamfield Marine Station, Bamfield, B.C.- 
VOR 1B0, Canada / Tel.; (250) 728-3301 / Fax: (250) 


728-3452 / E-mail: <info @bms.be.ca> 
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See below a number of organ- 
izations with whom we have 
exchanged information or have 
become aware of through the 
work of Global biodiversity. 


Alternatives Journal: Environmental 
thought, policy and action Faculty of 
Environmental Studies, University of 
Waterloo, Waterloo, ON N2L 3G1 
Tel: (519) 888-4567 
E-mail: <alternat@fes.uwaterloo.ca> 

_ <http://www.fes.uwaterloo.ca/Research/Al 
ternatives/> , 


Association of Systematics Collections 
<http://www.ascoll.org> 


Biodiversity Action Network 

1630 Connecticut Ave. NW, 3rd Floor 
Washington, DC 20009 USA 

Tel: (202) 547-8902 

E-mail: <bionet@igc.org> _ 
<http://www.igc.org/bionet/> 

BIONET distributes a list of web sites 
related to biodiversity policy and law ona 
quarter y basis. - 


Biodiversity Conservation Network 
(part of the Biodiversity Support Program) 
<http://www.benet.org> 

Biodiversity Information Network 
(International) 
<http://www.bdt.org.br/bin21/> 
Canadian Biodiversity Information 
Initiative (CanBI) | 
<http://www.nature.ca/CANBII> 
Canadian Biodiversity Institute 
Suite 322, 99 — Sth Avenue 

Ottawa, ON K1S 5P5 

Tel: (613) 826-2190 


Canadian Nature Federation 
<http://www.cnf.ca/> 


Canadian Parks and Wilderness Society 
<http://www.cpaws.org> 

Center for Conservation Biology 
<http://conbio.rice.edu/> 


Center for Biodiversity and 
Conservation American Museum of 
Natural History, Central Park West at 79th 
Street New York, NY 10024-5192 USA 
Tel: (212) 769-5742 

E-mail: <biodiversity @amnh.org> 
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<http://www.research.amnh.org/biodiver 
sity/> The Center produces a disseniioed 
three times a year. 


Consortium of Aquariums, Universities 
and Zoos This site provides many web 
links. <http://www.selu.com/~bio/cauz/> 


Convention on Biological Diversity 
Secretariat 393 rue St. Jacques, 

Office 300, Montreal, Quebec, H2Y 1N9 
Phone: (514) 288-2220 

Their Clearing-House Mechanism (CHM) 
promotes technical and scientific cooper- 
ation among Parties to the Convention, 
and facilitates access to and exhange of 
information on biodiversity. CHM SERVER: 
<http://www.biodiv.org/chm> 


Eastern Ontario Biodiversity Museum 
Box 1860, Kemptville, ON KOG 1J0 
E-mail: <eobm@istar.ca> 

Environment Canada 


Biodiversity Convention Office | 
<http://www.bco.ec.gc.ca> 


Canadian Biodiversity Information — 
Network <http://www.cbin.ec.gc.ca/> 
Ecological Monitoring and 
Assessment Network 
<http://www.cciw.ca/eman/intro, 
html> 

The Green Lane 
<http://www.doe.ca/env home. htnl> 
Friends of the Earth 

<http://www.foe canada.org/> 


_ International Development 


Research Centre 
Sustainable Use of Biodiversity 


<http://www.idre.ca/biodiverstiy> _ 
Island Press The only nonprofit 
organization in the US whose main punpose 
is publication of books on environmental 
and natural resource issues. 

<http:// www. islandpress.org> 

IUCN The World Conservation Union 
Biodiversity Conservation Information 
System <http://biodiversity.org/> 
National Round Table on the 


‘Environment & Economy 


<http://www.nrtee-trnee.ca> 
Natural Areas Association (Journal & 


Newsletter) PO Box 1504, Bend, OR 97709. 


USA E-mail: <naa@natareas.org> 


CANADIAN MUSEUM OF 


~ <http://www.ovi.ca> 


North American Commission for 
Environmental Cooperation (CEC) 
<http:// www.CEC.org/> 


Ocean Voice International: A Marine 


Environment Organization Quarterly 
Bulletin: SEA WIND ft 


Plant Talk Magazine: 

Plant Conservation Worldwide 
PO Box 500, Kingston upon Thames, 
Surrey, KT2 5XB, UK 
<plant-talk@dial.pipex.com> 


Royal Ontario Museum Centre for 
Biodiversity and Conservation Biology 
<http://www.rom.on.ca/biodiversity/cbeb/> 


Sierra Club of Canada 
<http://www.sierra club.ca/> 


Smithsonian, National Museum of 
Natural History Monitoring & Assess- 
ment of Biodiversity Program (SI/MAB) 
<http//www,si.edu/organiza/museums/ 
ripley/simab/start.htm> 


United Nations: 


UN Environment.Programme 
<http://www.unep.org/> 

UN Food and Agricultural Organization 
<http://www.fao.org> 

UN Framework Convention on Climate 
Change.<http://www.unfccc.de> 
Intergovernmental Forum on Forests 
<http://www.un.org/esa/sustdev/ iff html> 


University of British Columbia Centre 
for Biodiversity Research 
<http://www.beu.ube.ca/ ~otto/Biodiver 
sity.html> 


US National Biological Information 


Infrastructure <http://www.nbii.gov> 
Western Canada Wilderness 


Committee (WCWC) 
<http://www.wildernesscommittee.org/> 


Wild Earth Magazine /The Wildlands 
Project The two are allied but | 
independent, non-profit organizations for 
restoration and protection of wilderness 
and biodiversity. 


Wild Earth, POB 455, Richmond, VT 05477 


USA E-mail: <wildearth@sprynet.com> . 
The Wildlands Project E-mail: <wildland 
@earthlink.net http://www.twp.org> 


~ World Wildlife Fund Canada 


<http://www.wwicanada.org> 


NATURE 


Information technology, plant pathology 
& biodiversity. | 

~ P: Bridge, P. Jeffries, D.R. Morse and P.R. Scott (eds). 
1998. CAB International, Wallingford, U.K. 479 pp. ISBN 
085199217X. US $55. | 


Recently, someone asked if the work done by my 
‘significant other’, a geological chemist, was in anyway 
similar to mine, and I answered, “No, there’s no 
similarity at all." Then it hit me that we both spend 
more than half our time staring at computer screens, 
and that to laymen our activities might seem identical. 


Even the software we use today is much the same, 


although this is likely to change. This book is about 
some of the changes that might affect biologists. As a 
researcher, I often feel that bioinformatics is a train 
perpetually about to leave the station, with me chasing 


behind and sometimes riding the caboose. The 


destination is unclear and the train-is picking up speed. 


Many of the authors of the 40 chapters in this book- the 
~ result of a conference held at the University of Kent in 
1996 sponsored by the British Society for Plant 
Pathology and the Systematics Association - are bone 
fide passengers on this train. Their careers have become 
subsumed by serious work with computers. Most big 
names in biosystematics are here. Like most conference 


proceedings, the chapters are uneven. Some chapters — 
seem to be verbatim transcripts of the original oral 


presentations, exhibiting a breezy style that is quite 
pleasant to read. Other chapters are densely academic, 
packed with complex equations. Some chapters 
constantly refer to other review articles rather than 
providing comprehensive overviews on their own. 


Although the book.is divided into nine: sections, there 
are really two major themes germane to biodiversity: 
the use of computers as taxonomic tools and the 
development and application of biological databases. 
Effective database structures and software fot 
cataloguing and monitoring biodiversity are the 
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domain of bioinformatics specialists, where computer 
amateurs must tread carefully. Two general categories 


of database are being developed, nomenclatural 


databases where data is tied to taxonomic names, and 
specimen-based systems with data tied to specific 
samples. Some of the mega-projects underway are 
described in this book, such as Species 2000, intended 
to produce a nomenclatural checklist for the biota of 
the planet, while others, such as the Integrated 
Taxonomic Information System (ITIS), are not. 


The chapters dealing: with computer-based 
identification systems are the ones I am likely consult 


again. The logical and more philosophical aspects of 


computer key design are discussed, as are the 
distinctions between identification keys, probabilistic 
identification systems, expert systems and neural 
networks. Several existing computer keys for 
identification of a broad diversity of organisms are 
described. Some are basically DOS-command-line — 
driven, others are highly decorated graphic programs. 
Although most taxonomists, and probably most users 
of computerized keys, would prefer one standardized 
key-shell development program and user interface, 


_ there are now several competing products. These 


include the distinguished program DELTA, now in its 
fourth version, and the increasingly well-known 
program Linnaeus II, used to develop hypercard-like 
identification keys by the Dutch nonprofit biodiversity 


- organization, ETI. However, several promising shell- 


programs are not discussed. 


As the title suggests, several chapters pertain to plant 
pathology and may be of limited interest to readers 
focussed on biodiversity. However, the concepts 
explored in chapters describing plant disease 


diagnosis, teaching applications of web-sites, CD- 
- ROMs and videodiscs; and the interaction of databases 


of plant pathogens with geographical information 
systems and integrated crop management systems 


. could readily be applied to biodiversity issues. 
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There is a conflict between bioinformatics and biology — 


that is acknowledged by only a few authors. Science 


concerns the discovery of new knowledge, while | 


informatics involves the archiving, arrangement and 
retrieval of this knowledge. There is sometimes cross- 
fertilization between the two processes. For example, 


_ identification of missing data elements in taxonomic 


descriptions is often not noticed until attempts are 
made to complete databases. Unfortunately, science 
“managers tend to regard bioinformatics and biology as 
the same thing, hence financial and personnel 


resources for computers generally come at the | 
expense of research. This is not necessarily wrong, but 


it needs-to be understood so that equilibrium can be 
achieved between the discovery and storage of facts. 


Like many contemporary scientists, I find the two - 
activities out of balance in my own career, with 


computer duties added to the administrative tasks’ that 
have historically distracted scientists from the lab 


bench..- Most of the authors in this book at least 


pretend to some sort of pragmatism in this regard, 
some more convincingly than others. 


This book is a signpost along the track of bioinfor- 
matics, probably most useful to those relatively new to 
the field. There are ‘stimulating ideas and useful 
information: for readers with a professional interest in 


plant pathology or biodiversity. If you can get past the - 


feeling that the majority of the information may have 
the same long term relevance as a paperback novel 
read on the beach, then the price is not bad. It is 
probably an impossible task, expecting a book on any 


_ aspect of computers and to maintain its currency. 


There will be many other books, many other sign- 
posts, along the way before it is even clear where the 


train is going. In the meantime, use this-book to hop 
on and explore some of the cars on this‘train, before it - 


escapes the station, leaving you behind on the platform. 


Reith A. Seifert, Eastern Cereal and Oilseed Research 


Centre, Agriculture & Agri-Food Canada, Research. 


Branch, sites Ontario, Canada 


Global Action for Biodiversity 


Swanson, Timothy M. 1997. London: Earthscan. 191 pp. : 
ISBN 1-85383- 358-4. £14. 95. 


Almost seven years after the signing of ie Convention 
on Biological Diversity (CBD), a vast body of literature 
both analyzes and critiques the CBD. In Global Action 
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for Biodiversity, economist Timothy Swanson goes 


beyond description and criticism to ask: What can we 
do with what we've got? 


Swanson answers his question on two levels. Generally, 


_ he notes that the biodiversity “problem” is actually 


thousands of problems. The CBD simply cannot address 
them all, and the international community—including 
globally-minded conservationists—need to recognize 
that fact. Consequently, the CBD should focus on 
problems that “cannot be resolved in the absence of an 

international agreement.” 


: Specifically, Swanson makes three proposals for the 
CBD, which he casts as protocols and institutions: 


e First, he argues there should be institutional 
capacity under the CBD to transfer funds to 
conservation priorities in the developing world. | 
This institutional structure should be much stronger 
-and more stable than the CBD’s current financial 
mechanism, the Global’ Environment Facility (GEF). 


¢ Second, ‘the CBD should preside over a 
“constructive wildlife trade regime” that creates 
investment incentives for conservation as well as 
minimizes the costs of biodiversity management. In 
other words, the CBD needs to enforce a much 
more proactive trade regime than that under the 
Convention on International Trade of Endangered 

_ Species (CITES). | 


¢ Third, he argues for a protocol to ensure the 
protection of “information” property rights to 
“domestic biotic resources of the global South. That 
is, property protection should benefit the sovereign 
owners of biodiversity as well as the (often, high- 
technology) users of biodiversity. 


Swanson dedicates a chapter to each of these 
proposals. To anyone familiar with the continental 


- drift of the CBD’s Conference of the Parties (the 


signatory countries to the CBD), Swanson’s sweeping 
agenda is, to say the least, highly ambitious. .It is 
interesting, for example, that Swanson chose not to 
focus on the relatively less ambitious role of the CBD 
to strengthen the science of biodiversity. Several 
observers have commented that on an international 


' scale, biodiversity has no equivalent body to the 
-Intergovernmental Panel on Climate Change (IPCC), 


which has made a significant impact on furthering the 
goals of the Framework Convention on Climate 
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Change (FCCC). Swanson would likely agree with this 
assessment, but he does not seem to view it as a 
priority for global conservation. - 


Nevertheless, Swanson’s ideas are well worth © 


consideration. Each of his proposals builds on a 
tangible (if not optimally effectual) history: the GEF in 
the first case, CITES in the second, and a long history 
of international protection of intellectual property 
rights (IPRs) in the third. Swanson is not asking the 
international community to radically change direction 
so much as to strive forcefully towards the goal of 
international equity. | 


Swanson has written a great deal on the subject of 
biodiversity conservation and economics. Unfortun- 
ately, in Global Action for Biodiversity, the economist 
comes through with opaque phrasing and a penchant 
for strained terminology. At times it seems as though 
Swanson had started to translate his previous technical 


economic work into layperson’s terms, but then 


stopped somewhere in the middle. The organization of 
the book is also problematic, since.the author provides 
readers with few roadmaps as to where the discussion 
leads. This is particularly so in the first half of the 
book, which reviews the concepts of biodiversity 
conservation, development and valuation. (The policy 


recommendations comprise the second half.): There are 


several typos throughout the book that add to this 
reviewer's belief that the book was produced in a hurry. 


Global Action for Biodiversity seems to have slipped by 


the attention of much of the conservation community. 
That is unfortunate, for the second section of this book 
is worthwhile reading for policy-makers, international 
“biodiversity bureaucrats” and conservationists. 
However, students of the economics and policy of 
biodiversity can turn to a number of other, more 
accessible publications on. biodiversity-related issues. 


Charles C. Chester, doctoral candidate, Fletcher School | 


of Law and Diplomacy, Massachusetts, USA 


SLOSAL BLOSTVER SI TY 2 At 


ECOMALL 


A Place to Help Save The Earth 


O Eco Products O Renewable Energy 


O Activism O Business to Business 


2 Eco-Companies O Eco Quotes 


Oo Eco Investments O Eco Data Bases | 


Oo Green Phones O Eco Restaurants 


| Http://www.ecomall.com 


| To advertise or for more information 
please call: 

(212) 289-1234 } 

| E-mail: ecomall@ecomall.com 


P.O. Box 20553/Cherokee Station - 
New York, NY 10021 


Classifieds 
Clean Environment Mutual Funds 
For more information on this exciting investment opportunity, 
call, write or fax Geoff Wilkinson at Regal Capital Planners Ltd., 


457 Woolwich Street, Guelph, ON N1H 3X6 / Tel.: (888) 895- 
7787 / Fax: (519) 823-2047 / These mutual funds are RRSP ~ | 


eligible, so call today to find out how to make this year’s 

contribution an environmentally friendly one! } 
_ Singles network | 

Single science/nature enthusiasts are meeting through Science ' 


Connection, a nationwide group. Contact us for information: PO 
Box 599, Chester, NS BOJ 10 / Tel.: (1-800) 667- 5179 / Web: 
www.sciconnect.com 
'SI/MAB 1999 Biodiversity Courses 
Biodiversity Monitoring & Assessment for Adaptive 
Management: May 9 to June 11; Economic & Policy Solutions for 
Ecosystem Conservation: Sept. 19 to Oct..22; Smithsonian 
Environmental Leadership & Communication: Oct. 31 to Nov. 12. 
Details: E-mail: <cjr@ic.si.edu> or Web: <http:www.si.edu/org 
aniza/museums/ripley/simab/start.htm> or Tel: (202) 357-4798. 


29 


Anderson, Robert S. Beetles, Nicrophorus 
_ sayi [Portrait of biodiversity]. Global 
_ biodiversity 8(1):18 
— Taking stock: Systematics, classifying 
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A FEW WORDS ABOUT 
THE CANADIAN 
MUSEUM OF NATURE 


The origins of the Canadian 
Museum of Nature (CMN) 
were formed within the 
Geological Survey of 

Canada in 1842. Over 150 
years later, the CMN has some 
10 million specimens 

in its collection—which 

still represents only half 

the known species in this 
country—and an active 

team of scientists, 

collection managers, education 
specialists, and 


business experts. 


The CMN’s mandate is 

to increase knowledge 

and understanding of, 
appreciation and respect 
for, and interest in the 
natural world. This role 
has never been more 
crucial, as the demand 

for environmental harmony 
between the world’s 


burgeoning human population - 


and nature reaches.a critical 
point. 

For more information 
about the Museum’s activities, 
please contact 

Joanne Charette, 

Corporate Communications 

at (613) 566-4249. 

President, Joanne DiCosimo 
Vice-president, Corporate 
Services, Colin Eades 

Board of trustees 

Chair, Frank Ling 
Vice-Chair, Louise Lepage 
_- Members: 

Louis Archambault, 


Kenneth Armstrong, 
Patricia Beck, Jane 


Dragon, José Faubert, — 
Jordan Livingston, ° 


Arthur May, 
Garry Parenteau, 


Roy Piovesana. 
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The panorama of life 


It has been a pleasure to create, help edit and producé Global biodiversity (Gb), as a member of a 
wonderful team for the past eight years. For that opportunity, | thank the Canadian Museum of Nature 
(CMN). The CMN has now decided that it can.no longer financially support the publication of Gb, though 
the magazine may be reborn under the aegis of another organization if there is sufficient support. 


The seeds of life started three and a half billion years ago on a planet more aptly called Ocean than 
Earth, the third planet from the star, Sol. From those first seeds grew a tree of life, the trunks and 
branches comprising the major taxa, the twigs represented by genera and the leaves as the species. In 
the storms of life, some of these figurative branches and leaves broke off, thus becoming extinct. The 


tree still grows, though it is now being strongly buffeted by human activities. 


In each organism, genes—winking off and on like tiny lights—generated enzymes, enabling 
development, growth, repair and reproduction. Assembled into genomes, the genes were tuned by 
evolution into harmony with one another with individuals and with their associated species 


- and ecosystems. 


The first photosynthesizers generated oxygen, creating a new atmosphere, a home to air breathers and 
an ozone shield from destructive ultra-violet radiation. Photosynthesis enabled the development of 
herbivores, carnivores and detritivores. The rate of evolution of new forms accelerated as new species 
provided habitat, cooperative partnerships. and symbioses, as well as food for other species. 


From the relationships in the web of life grew ecosystems, some establishing semi-permanent structures 
—such as those in soil, terrestrial forests and kelp beds—and others in evanescent and ever-changing 
forms, like floating plankton, pulsating jellyfish and swimming fishes of the open sea. The panorama of 
life grew from the molecular level of viruses and microorganisms to large, multi-cellular beings like 
redwood trees and sperm whales. Across continental prairies and forests, and over millions of square 
kilometres of sea-surface neuston and deep seabeds, the elements of the Ecosphere are contained. 


That is a very abridged view of the panorama of life on this planet. The authors contributing to the 
eight volumes of Global biodiversity have provided us with thoughtful views of this panorama. The 
editorial team thanks all those authors, the two thousand individual and library subscribers, and the 
perhaps ten thousand readers of this magazine around the world, for their support. 


Global biodiversity may become extinct, but our final wish is that the diversity of species and ecosystems 
about which. we discoursed, may continue their billion-year epic voyage on this planet. It is also hoped 
that those biosystematists and ecologists (and their attendant natural history museums and collections, 


and university departments) who explore the diversity of life on earth, begin to be better appreciated 


and supported. It is through their work that the quality of life and the vital life support systems of this 
planet may be understood, conserved and sustained, MEY circumventing extinction. 


Don E. McAllister, Editor-in-Chief, Global biodiversity 
E-mail: mcall@superaje.com 
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The goals of Global biodiversity are to: 


- "Publish articles, views, and news on biodiversity « Bridge the gaps between professional disciplines & the public 


= Communicate vital information to help humankind make decisions on the fate of the Earth’s life = Express views on the needs & 
value of biodiversity research = Provide an international forum for discussing issues on biodiversity = Enbance awareness of the’ 
role of biosystematic research & museum collections to. conservation & ecologically sustainable use of biodiversity 


«Discuss methods and philosophy of biodiversity conservation = Review books and periodicals on biodiversity 
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